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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a top dose sensor 
providing manufacturers with the capability of transporting a 
liquid sample in both horizontal and vertical directions in a 
relatively short time. . 

SOLUTION: This biosensor device is characterized by 
comprising, a substrate, an electrode placed on the 
substrate, a cover with an inlet, one or more plates placed 
between the electrode and the cover, and each including an 
opening part and a micro-structure disposed at a distance 
from the opening, and a reagent existing on the one or more 
plates. 
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— 7. -fe >•♦}■— (top dose sensor) Srft^ti" 5. 
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tj* A'- ; mmttin-oNnzmt^tifz i iii.&.±0zfu 

[tt5i?« 10] 2 tScwT'i^- N <£^tr, 1 E« 

*A*-('*5AP*iP»1-S7'l/-h 

Bo 

CW*«13] lgJg-r?.:/^-h[^±?5«^I^UT«2 

[W*3« 14] 3 ^(DZfU- h S^t;> tt^S 1 te« 

[tt*3S 15] Sffi ; S«±lrMA^n^cSffi ; S«± 

5MPa5S:^tri5irjg^S*afcyi/'-h ; *A-^i: 
jiUTEBSnfeAPT*t3T, T^l^-htaiSbdo 
W P SB i :f 7 -fe 1- b T V i A P * t tr i 5 (3 fi£ S n 

^^jA'- ; h t^n-(Dm\zmf)^nft i o 

s. . 

1 6 ] yi/- hAi±mt±mi^<bmxs^m\z 
^iom^-^nft±mm^^tts^^\zm^-^tix^^^. 

[11*1® 17] y^-h*JTHiT®)!»*e.2i;TV^S 



(2) 

2 

^, il*916tB«(Dgilo ■ 
m^mi8] raPg|5;55±H43J;tXTiirBl&RiitT 

[m^mi9] ■fu-hti±m^i±mm?^'p\z}&xs 

t»*S2 0] 5i7D#l3i^*JAA*-®AP®fp'\M 

a, 

[l!l*«2 2] tin-f/\^-h<DNi\zmXSi\i>V 

tcBd^n^m 1 yi/- h ; « 1 ^u- h±(cfi*^nfcm 

nffi5tr:t7-fe>y h®M^(3a&5lPa5€:^tf<i;'5HJg 

20 ^^nxv^St)© ; ^2 7'l/-h±tcMA^nfc*A'-T 
aboT. m2-/l^-h©lPgl5i::t7ii-;' KW^^^tab 
■5APS:^tf±5{C}gf£$nTl.i5;^JA*- ; ^^ZSm i 

*±txm 2 h ©'>;ft < t 1 fto±fcii*»nfee 

* ; &^tr;it$!|fiS;tT^AW:t-fe>-!J— SMo 
[W*:«2 5] miyi/-S75i»2y^-K©^PSK 

SB. 

[«*«2 6] m2 7'U-h;i!it:^A'-(DAPCDl^'\M 

30 [tt*«2 7] ^IT'k-hA^ Si'PSIji^i^FB^H® 
r/T43 0 2 T'U- ^ t^^bTl.i5'>;^C< 1 1> 1 
tJWtt^S^ty. iS*«25fS«cDgS. 
[W*:«2 8] m2yw-h;JJ. 5 □^jSftFplHM 

[W*«2 9] m^-^yzfJV'POJi-y'i h=^^ii!>-r 
S:^ci*©A*'i':i-b>-t}— gBT*oT, S«;S«±tc 

■!^>7';u&Stt Ans:>ct ;^ ©AP ^^tfct 3 
40 n7t*A*- ; urn ; i3J:i;/3/N*-©AP*^e.mS'\}S{*: 

1^■>7';^*J:l;a^*^}•E■r*fe^i>©^gT*^T. 

[i»*«3 0] ^i-E?g;55*A--<!:S«t©H(rB3!i^ 
n/£#?Ly^-h$^?J, if*]®29f5ii©gB. 

m^m 3 1 ] ^i-E¥a*i 2 ^cw^^syi/- h 

tf, ffi*930fB«ll©^B. 
50 3 2 ] i^&^m^ 3 «C©*?L:/U- h «^ 




3 

[0 0 0 1] 

HHh>y:^H-X-fe (top dose sensor) \z^t 
[0 0 0 2] 

nxiis. mMft^/N'-f *-ii>-y— tt. *H#fffS5, 4i 

3, 690-^ : m. 762. 770# ; *5 itX^S, 798. 031^. U & 

WlHI^ttffi (International Publication) W099/3015 

[0 0 0 3] 

^mz^m.•t^mfl^^•r^vy•:fv-•^^L>^- (to 

P dose sensor) ^SftT^^ltT^.^. ^fc> #17 
[0 0 0 4] 

mm^m^-ri>tzisbo^Wi) ^mmzi^^x. sis 

(base) , »«±lcSA^nfc«ffi, AP (port) ^^tS 

[0 0 0 5] set, :*:^HJt:j;-3T, SS> S^±(c: 

*»Sfi!5«.A*'f:t-ir>-y— Sfil*J»#^$ns. ^k-Ntt 

ailSbT*30, WPgBi::t7-fr-;/ S (offset) LTV> 
[0 0 0 6] ^tT$e>l3. ss±n 

■h^ntztsn-. ttiXS\z^ 1 *J;t;m2 KD'>;^ 
< i t) 1 t)0±(c«7!imfcK«*^ t't y^- 

tt«2:/l'-h®BP®i:t7-b>;/ h0H«^(r*-2>AP 
[0 0 0 7] ^f^tC. *^?9lCj;oT, 
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(3) 

>•/;^I^^^^S^^At^^:'ct SOAP ^^tri ^> t jg^e 

•^)v^tin-(Dxui}^iWL^mz^m^iiS:-k^^t-^-om. 
A'- 1 gissita:&i6i-cmffiiii6] ^ Tfiitn^ s ck 

[0 0 0 8] *5IMOS SffiSgSSn* 
\zis.^-Gh^o, 

[0 0 0 9] 

^if^m%<Dmi5n\z])L^mmmzmmt^mtiim. 

mziimt^hv':fY-7.^>^- (top dose senso 

r) tM-r^o ^%'m<D^L>^-\tM^-:^v-V(n\'y 

SE^^^j-iBKBI (liquid distribution gap) 5 

20 J;5trf^^.tTS. -/Iz-hrogangB (aperture) «*3H 

. [0 0 10] *fgggo«>!r)i«ffi^0i~io(ca^-rs 

10(iS«12, S-K12(wS*^n;t«S-fe-y hl4, ^JA*-1 
30 6, yW-hO->U-X18, *5J;DtS«il2, *A*-16. 

viJ-X23$^£f. 1f >y;l'247)5i|ffiir-> M4fi^lii-t 

5=t5(c:. *A-16, :/v-l-ro->U-x*i8i3 

iO^k >x23«. ^^\.fz§rmmM^ m t i-reslnous 
material) CD*-it*^e.}gfigSn§. . 
[0 0 11] mS-fey hHfeiy^T'U-hrov^U-XlS 
tt-t:>'9— 10cDSSl2±t'S«p$n^. SSl2(i, 
40 -HO->'J-Xl8(cH-r?.]IW6x j£SS28. tdSS® 
30, ^^1132. :feii;ffiig34. 36?&^tr. ]Saii26t«a 
«S30tri^T'\c:*38*tJgj^snTV^-5. '\C:i«*^38 
tt. +tr«^«5#{*:40S-Slj-An?)-9-1'X{r^e,nTV^ 
^. Sffil2ttSS«)g<DJ^iKT^$nTlii>A^ SSi2 

[0 0 12] 01:tej;i;3 tS5TJ:5(::. »g^#:40li'v 
;i*38l*lT'Sffil2i:^^SnTV^S. «fi8l#40«, ±fl!i 
42. SS12t*»*^^TVi5Tfll!l44, Sfil2OWSgii30 
so (cBi|^bTB«'n-&Miiiiai46, ^«948, «J:C;{llii5 




5 

AftM^i^JtbTSi. ; TECHNI-MET 

Kim, *H) /l7v':7Atfc«e^T:/Un- 
hUfcfccD^irlflg^tlTV^^^aBRSttSC^a (UBE IN 
DUSTRIES, LTD, B*) ©jJ^U-f 5 HUPILEX ; ^fcHfflT* 
yka-KL^tfcO^^TpSS^nTV^-SGEcOULTEM 1000 

a, jgJiJ^^^SI; iS^iS^SI, (do 
vetail) , tr>, T.^-;/^, U'^^h, taC. Xx-^ 

[0 0 13] igiH*Lfci-5!l> «^-tr7 M4«. 

mmmi-mwz^WL^titz 2 h ^ -y 

i; (track) 54, 56S^tr. h7-;/i7 54ttf^fflmffi (wor 
kingelectrode) tU, *o h7'>'i'56fi>t*|B]llffi (cou 

nter electrode) tLo^. hyy!7U. Vyyi^mi 

TKffi (7v;i^:^fAtbT) , x-y^-Vk ::i^b''?A. :t 
;^5>J'A, A-^v't'A, e^, k:::':7A, nv<i;A, -b 

yy. n-T'y'Oh. ffiS), >?;U3-'^A, -^-ne,©;!^ 

A, -f'JvC'A. t;tHCn?>©^||CD-&^<£^tJ, far 

(J 1^ c < ^T'# e nfc5*i6j«ffiT* 15 *oii««{if^ffl 
[0 0 14] ^n-enf^ffl«ffii3it;^*ifii«®i:bT© 

SSiJ^£S'5 h7>>i7 54, 56tt. ■fe>-tJ— «S«61i:m^« 
fc-tfeo.fflti, iooitS<D^ligjg|ii:*f-r^t)(DTa& 

~250iiiiii, rtJli0.4~40iiiiD. ^ttA-;/ KSgoFe^cDMIitiO. 
lyiii~5iim. -ebX^-n-etlOStt/t-y K59co<i(iO. 1~ 

5 ; b*^bcnHief.SS«=Ti4<, ^«»J*fctt|f«?S: 
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(4) 

6 

[0 0 15] 7'U'-ha)->'J-Xl8f±S«12t*A-16 

• 10 tomizj^zs. D-yf)mf)^ti/^-m'''imm-tyhu 

'v^ttf S 1 1 -9- > y;i'24 (C^i-BB S -B-S . 

S/'J-XISH. ««12±»^*«®i:^U-h22, IBiy 
^-K22(D±{I$>5m2 7'l/-h20. *<J;i;*A*-16tc: 
IP!pSbm2 T'U- h20®±(C*^S3 T'l^- h25<&^ 
tf. 02?£#Bg-r5^:i, v<J-X18Hlt)b<tt2tfe 
© y K * fctt 3 ft SiS A 5 h b 5 S t# 
x.f>tis. yiz-hOvU-XlSli, S2tr.T^-ri5 
(I, SrO^cfc^nfeffiBOtt. 7'P~h20, 22, 25*s 

iismzm$w-nfimmzmt^tii>^'o \z. -mzt^^-^ 

■ 20 tl-S) = 

[0 0 16] viJ-X18©&'^^-K20, 22, 25H|^fflll 
®58*5J;t;^1.ffliM60S#ty. 0 2 i5J;D^3 H^-rJ;-5 
fr, :/W-H20. 22, 25H, S«12fr^tbT, ->'J-X 

18t*tt^Tro:/l/-N®^ffll®60Hv-U-Xl8tC*5tt 

0, 22. 25cO^ffl!lffi60tt, ±S70i±B70*^?.Ml/f-5S7 
2t3iDia«$n?.±fli]tt^!*.66S:^tJ>. I^^ttr, ^W- 
h20, 22, 25(Dl^{SJS58«, Tffi74i:TS74!6^?.jltX?) 
30 g76l:J;01iS$n^T<Mffi*68&-&tf. S72, 76HIB 
S}CgSS^bT7'l/-h20, 22, 2i±<DD-y:fMW 
7K¥^^SB(DS?&01fE-r^c #^l/-h20, 22, 25©±ffi 
. 70li»Sb<HS*itTab-pT-y->7'J1.24cD^^@B$:l!llt 
■So ±ffi70*iDtTffi74H^^n^tlStSRJ^ (01) T 

•^fcfc*nfcfi[ST$)n^^, h20, 22, 25H10 
\z. •:fu-h2mTmm^6if:fu-h22<D±mm^i6 

- K 220TffiiJS*68 ti^i:#:40HlS[^ bT^ 4 OtK^^}- 
EHIt87&il;£-r^o «-EFB^It81, 83, 85. 87«->'J- 

x\i<D-:fv-Y(r>^umi\zi^\yxmim^xh^. t. 
&fr, :^W-h22fi, :^I^-h220TffllS*68ti|ffl562 
60 t©|Bl»'iSt;5aa'<>M02S'^tf. '<>hl02tt, * 



(5) 

7 

0, 250ffijt® 1 t5£jl±i&iioTtfctt±fl!lS*-66*^?) 
[0 0 18] *^Hj©-b>-y— loti. ■!i->7';i'24&:^3A* 

Sn^. ;^A*-16*^?.S&it{*40t:|fi]^yw-hO->U- 10 
XlSO^iilWf^ffl^Sfi^ 5i-EPB^Ii81« 83, 85, BTOilS 
$*t«^-r5i:lillP-r$. 7K¥^^EKIi81. 83. 85, 87 
H, iSi$A5*55jitin~1000uin. t b< ttiK)10Min~200 
Mffl, ■?-bTftt)ff$b<(i*?l25wni~l00/iiii^T®«ffl 

U, m2^i-EPB^It83HiK)75/iiii©^^f^#U, ^3^^E 
Pfl|i885H^50MiD©ie$^&WL. ^bT^4^)-EMIi87 
lil525uiDO.i«S€:*T^, :Ji-EF«1S^81, 83, 85, 87<D 

€ail«^ffllc:J;i5l!IIIt 
8K 83, 85. 87©ig$^«JSfJt;;-r5-/>-h25. 20. 22t 20 
1^ (i«6ii<*40 €«S^-3T-y->7';P24$?l3l^fc* Ic+^i- 

[0 0 19] aSlr^-fi'SH. §7'l/-h20. 22. 25 
tt, ±S70*^e.ffi*-66*{r3iJXTV^?>5i'D«jfi#86:^C . 
e. t;n±ffi70*3 iU:Tii74 SSffl-r^ M P 13588 

•i). 1}->y;l'24frx<vv^47!-. ■9->7'M4*^^7'l/-. 
h20. 22, 25rBl^£Rmt^fT-r^;t«)t;jSUfc«#tiJ 
(interrupted face) 87$-&tf,J:5tcj^fi6$nTVi«. 30 
5 n^it#:co«#tS87H, 4 orofeSV^tFB^St^ 
t^TieM$tlfcVff^©!f89H«fcf3M^$n§, 
l^tcitltf, jgli»*3J;t>*«##B87«®St)Orofi 

[0 0 2 0] Si'niSig^^geJi*^, @3C5^990T5^ 
-Ti^tr, ii->:/;U24(DSIii&Kfil81. 83. 85[^TaiS 
*¥i^;&[^H»<. 5i7U:iii{^86tt, vU-X18't'® 40 

d7n«ji«:86ti, '>U-7:i8©IS^'tS:^V- hOMP 
SB88©a?S$ffli;^J:5(cSl>**. 5 i7n«ii#86ti, 

nil!, (bump) , =ftjg, tr^SyH, :^o<yi7^ 

ibTjgi«$n'5?)t*^e.n^. Mpmsfe^i^!?^}^ 

^^iJiOf-th-f XT7'l/-h20. 22. 4oit;25S«aU5 
-h20, 22, 25ttE<5?tybt>®j:!3^ViSfctt^^»r»5 
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8 

0, 22. mt. ^Mn.n^-yx=.>pnmm-^iiis-m 

PgP£^tJ'±'5tJg^$n'5^. 
[0 0 2 1] #@<R:^^-N20, 22, 25tt, *t|BjSSi8 
2, 84i5j:ytjt*|fil«®82, 84©FBlS&yp- h20, 22, 2 
5©fi$5^^-DTSt/*«g562, 64£^tf. 0 1 tr^ 
•Ti^fC. ->U-Xl8®7'l/-h20, 22. 25tt&^=f|fi)a 
ffi82. 84H:fel^T-^{r^^U, ^3g^tCvU-Xl8$ 

ti^n^en. Sfil2i:yi/-K22©^2iS®84roFBllr. 
7'l/-h20, 22<Dmi«ffi82i3<fc.t>'yk-h20, 25©^ 
2«ffi84, ^E-n-?n©rBlH, ■?-LT7'U-h25t*n- 
16©lll«gH82©W{l3ii;f5. t>i;23S;0«PbTVi« 

tfX Xx-yjH|S<£oTl?!|^-rS7'U-h20, 22, 
25S-i^»c:ig^b 5 5 en*. 
[0 0 2 2] asir^l-i^t, •fe>-9— lOO^A'-lB 

n, ■y->7';H4®^n^7'i/-hrovij-7:i8irfS]ttT 

;^yN'-16®±E70(i, •y->y;i'24i£B<;ti^t^l 
A*- 1 6«±®70*<k tXTffl74 SMS-t * A P 92 ^&^^^o 

7^-/^-gi5^i-94 1 \v,m'^%(Dmmm.^x u 92 

•r-5. UTi^U, XP92tt^i'!r7SJ^4^c43<l;DJii--i'X^<i:-p 
T*A'-l6*S3ib'5 5t^;^en€.. XP92ttm3:;' 
l/-h25®5^n«ig#:86i:a«S'&L, MPgK88*^e. 
gtnTVi*. 02tinjgA:?->®APS:t>:3^JA*-16 

[0 0 2 3] stmoott. ^"^m-irv^ ht^*i-s« 

=i-xm^itMt^^m<Dtm^&:if3.Mit. 62. 2mg7}^U 

» , 3. Sing NATROSOL 250M, 41. 5iig AVICEL RC-591 

F, 89.4iiig-«att'J>^;*J'J'>A. 157.9iiig-«S14'J 
>SE;^'J'i7A, 437.3iiig7x'J->7>'(t;;^JU'>A, 46. Om 
g3Ai7e:f hU'^7A, 148.0iBghW\D-X, 2.6iiigTR 
ITON X-lOOIfffiStt??]. iiJ^ZSUm 1 AS 0 2, 000 

^9,m=L=.yh<Dmm^ii^ttt^o mm\t. 12. sm 

g®tt»?IPQQi3J:i;i. 2lW:^ (1.21 x 106) a- >y h® 

i^^mmmmtvxmmt^,' :i(Dum\z-o^^x\t. $ 

e.M099/30152{rfB«SnT43O, c:®H^tt*§^ffl» 

J: 0 ja^!*. An e. n?) . 

[0 0 24] 'WSJ'U-y hS:5£S-r?)i:ttt, 
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(6) 



'\=^^i}->7ye^(iii)i!*iJ'?A ( r7x'j->7 
7-) . ii^z^^t^^mm mc^a^^x^simfikri 

eel RC-591F : mWi^^^^■t)l'^-Xtmtl)lt^^'y 
•J tJU (nil) 7 X U ->7 >itm. ■ 5511417 X n ->7 

400111MU >ii^; u -^^A* ckm. m mm avi* 



JO 

[0 0 2 5] *%?g®rb>-tJ— iOfr;feViT!t#«©7:^-7 

diator) <Dmmm^ff]f3.m^&.y<D^ 1 »;ffltf ^. 

[0 0 2 6] . 

mi] ■ 















7iyi'7VftB 








7xy^7>flifl& 






3 X f- n — 5 - V 
is 1 3 V ;t 7^ D - A';}- ^ S/ 


7xUt/7>fl:tt 


Z,6-S^;< f•/^-l,4- 
7x:^i?>X hXA- 
7x — b 


HDL 


3 k 7. T n — X X T 9 — 
» J: □ V 7.x n i' 


7xy3/7>ftl» 


2,6-1^5' 0 P -1.4- 

7x-*-$^>xhx;v 

7X-V 




•feD->U-3-y >»**5'4r- 


7xy2/r><bea 

*:tt7x-^3^>Xb 


7x:^i;>;t VX;U 
7x-b 


VLS 










R»Tt Fay-#— ife*ff 


7xy5/7V<fc», 
7X'^-S/>x hx-^l' 
7x-h. *fctt7 
xtS?V 

hA;k7x-V 






S''7*9— 


7xys'7>ftei 


7x'#-^'vxhx;u 

7x-h*/ctt7x 






7xyi/7>ft* 








7x-VVS'7^> 






try^n^yji^'^s^ir*-^? 


h:%^->-7x:^ 
hx;v7x— 






•>y:ft— tf 


7xys/7v<b» 





[0 0 2 7] «1 t^L/fcVi<-Si*^ro«ajT(i, 1-Z)&.±. 

[0 0 2 8] •fe>-9— lOH^^BiWffiliejg (multi-resi 
n injection molding) fr iOSf^Sns. C<DJ:5-^ 
^j^:/n-b7.«'^7-r Kv>a (EWeidmann AG. Neue 
Jonastrasse 60, CH-8640 Rapperswil, Z-f 7.) ti^^l^ 

20, 22, 25, k>-:?23, *Jii;j!jA--16HmS©!^tti£ 



^. l^«J8ft**Wi. a«12, ^1^-^20, 22. 25. k 
>>;23. i3J;Df*A--16lc-E-n^nPmi/fcPMtt (st 
iffness) $Jt;t-a-^:ii:;05TtS, "^y^-mt. ^ 

[0 0 2 9] •k>-y— loji. -fi^istt^'jT-^ji^, m 
A«7i'Un:ih'j;u:/^v?x>x^W> (ABS) . 7 

■b:5'-Jk 7i7U;k 3S'J;^-#^-h (PC) . #Ux 

□ d<'j7xxw>;t+.ii--i' H. /l^UT'Dkl^^ (P 
P) . 5j?'jx^u>, 5j?ux;i'*>, /J^'j:l{kfx;u, 
(;<^i7'ji/-S) , #u (p^5^;i.^^^"J^- 
h) . ^fctt^n^<D!g^!^t)U<ti3#'JV-irJ;D 




// 

i^nisttn'A (TPR) r-mm^n^. t^^jti-t^^-h 

<DM.i^^fimtbr\t. A*'fx;va (Bayer AG of Leve 
rkusen, H'f^y) *^&(DUAKROLON™ 2400 ; feiO^H^ 
x>'J=.7^)>if-fy7.^yif^ (B*. *^e.© 
NOVAHEXTM 7020 WAm^fitl^o TPRO#ESM;^««J 

l'7^>$^tJ, **Wtti, m\t, vx;Mk* (She 
II Chemical) A^eT^BR^nTli^CawitonT^S. SS 

12. T'lz-h^vU-XlS, b>>'23. 43<ti;*A*-16 

[0 0 3 0] ummoRiB<^^-/t\tm6i^ 

■b>-t}— ;iiMMbfcfiat$*i:#t&:/W-h20. 2 
2, 25O±ffi70lrS^1-^o a3§r#H?,-r^t. 

T±fflSI*664'O±ffi70i3 ilXS n«|jfi*86Sa- h 

f-So ¥-iS*100S:&7'l/-h20, 22, 25®±®70t' 
3-hLTfc<tl^*5, *^BjroB|^t;J:Wi, ^^100 

V2Q±\zmt. ^bT«:/^!gJg£^3:/'^-^22±^'ii 
[0 0 3 1] it^mmm^-fu- h20, 22. 25*j:z;*;n* 

-16©|^<l|ffi58frS*T-5. ^-O^. *A'-16:fei:i;7' 

1/- h20. 22.' 25$ 1 o©±i'ffi$sf f^fcfc^T, ■t>-t}- 

>-y— 10*. S£ag^feb<tt7y-FS^ (diffuslo 
n or anodic bonding) > Mt'iSit^. 1/— if— 

^, ^■:rf—}V (dovetail) , fc!X 7.:h<:/7', 'J'^^y 

^t^. -tV- h20, 22. 25®^n^'n©FB^ir:tf7,^r>y h 
Oi 5 v-;>SaViT-ir 10d> 0-tf>7>(!:a 

[0 0 3 2] «ffl^t;:«. ^^*:it>y;i'24$;^A'-i6o 
±fiiM^9^66HS<. ii->7';W24tt. 03©$^B]98{liO 
^•rj;'5fc:XP92ff^tcSSA1--5. ■tl->7'Jl'241i. AP92 

86Ctii^tV MS ^ nffiji#:86ttit>7';i'24(D«Sn$^ 
l^i-ESIi81'^(r*¥*lp]lc®<. 1t>y;i^24ti, ^Bl 
gOUiO^Ti^t, ^aB«f^fflt3J;i3*i'n«ji#86 
yi/- h25<D±B70(Ii'a:5TcStnf.rBll'li*10 

o$i§«-r^. •y->7';v24tt€iffl«f^fflir<fci9?i3ie.n 

rofflPSI588lCtli^'5. ^Oft, •y->7^;i'24tt. WPS588 
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12 

$nfc5^D«jfi{*86t3^*3^. 
[0 0 3 3] m2«-EFBllt83Hmi«-ErB^|i|81<J;O^V^ 

€aj«5ia:^$^i;T, 7'^-h25©iip^88>&^e.:/u- 
- h20*«l« o-t}->:/;P24* ?l3g*. 

[0 0 3 4] 7'U-h20cD5i7n«ig#86H7'l/-h25 

wMpms'^iriizx. ■9->7';i'24(D«n<£e«*¥:&isi 

(I^<. 03£#8§t^c:i:. -!J->:^;l'24ttyw-K20 

b20(D«S7o&=i- i--r?>sj«ioo«^»$n-5. 

10 ■y->'/JU24tt7'U— h20&fil«S^«)S:i^lt^^. 
y;P24fi-/U-h20©MPlB588fCia#5, ^-O^, 

::';niMP«88*ffioTaitt«nT^ i ^1^-1-220 

[0 0 3 5] ^3^^EFBm5li, ^2 ^i-EWitSSi 
V>€aB'g5I®:^*4CT. 7'U-h22$ei^:3T-y->-7' 
^24$?I5IS. yi/-h2205i7n«jfi«:86«^l/-h 
20©WPai5884'tMlK, ■ti->::^;i'24©aEn$SlS7K¥;^ 

i6)(c#<. ia3^#flgi-^;it. •y->7';Hi7V-h22 

20 l/-h22®«ffi70$3-bf 5IS^100H^if$n-5. 

•y->y;i/24(iyi/- h22$^^^;^ii)&«£Wfc^, •t)-> 

7';l'24tt7'U~h22©ffiPa588(::til#3, ffJ>*. Il45i- 
E^^l^871i, ^ 3 ^J-Efc1l!g85 J; 0 ^1.^^81^5131:^ *4 
CTT'l^- h22©ffiPg588d^e.«a-fe>y hl4S:Si^oT 

.[0 0 3 6] 7i-7^ hi&^#T5*>7'M4A5-/^- 
h20.22.25±©Slll00Sitj|f1-St, 7i-^-(h\m 

^l00i:©H©S^£;&^7$1t^« (^Ttti, 7-^-7 

%±-rsi£t!{0iK«« (diffusion limited current) 

KiSjjj^Tbfc^, mm mx\i. n>yx'j-) n«s 

^hti®S7cS©ffi«^K«Mi?<l: (diffusion limited e 
lectrooxidation) 'S:mirO)\z+i^trf3iVfn\£fs.i-/3.\>\ 

40 s©i?^b(iiofg4-r.sJfiMistt8it&si]«-rs. aa^ 
:;*:©SftAs«fe$n/S:ttc, D->-/;w24i*}© 

fflttffiaiS'N©i£ScMSt ct oxEsns. 

2. 4i;5maE«f^fflSffi«®©«K^«5sa7nS!©ii 

[0 0 3 7] :^^BM<D±>D—\m. B^iStti^^'feS 
S^tl-a^lOOSiSffl-r i: (C J; 0 *O»S[0M«m 
K{ktir4i;*«S*sf^ffl«fiiSii©!l:ft-«!j®3i7cS!© 

50 m<t\z^of?m^tiiztmmt^ftt(>t+i^f3.m<o 
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[0 0 3,8] ^ntCiOT:?-^^ hS 

1990^10^ 16B#>tO*H!|#fFm 963. 814 

¥3^12Bf^ttcD*a#fFm4, 999, 582^ : 1993^9^73 
f^tJ®^KH#fF»5, 243, 516^ ; 1994^10^ 4 B#lt©* 
a#flFm5. 352, 351^ ; 1994^1 1^ 22 B<*tt©*H#» 

366, 609^ : l'995^4H 1 1 Hf^tt^Whi te 5,, 
^5, 405. 511^ ; 1995^8^ 1 HftttOffhitee., jj^Bi^W 
^5,438,271^ ; (DiSTabO. e:ne,©ii^(i*§^iM 

[0 0 3 9 ] *%Bj©-fe>-!j— lO^ffioT. iJiTcDlS 

^^mt^ztfi^r^^ : 30 

a. m#.-^>-:f)Vt:tin-lW±Wi±\zm^ ; 
->'J-Xl8^iiLT^»)$-tir. -^-nicJ: Dit>yMm 

c. , ^(om. mmm^momiff^mmTimoiLmum. 
m^mt^mtzibiz+i^timmm&.m=&mm?^\zi)^ 

d. ^-o^, 4i;^a;t!isijii«si$ateu -^lx 
[0 0 4 01 #<©af#-y->::^;i'^5}-*Tf5J:i:3!iiTt 

[0 0 4 1 ] 'A\z^5^^mt^t. ^ 

mfn\z^miit^mti^SL^^\z^x^-b.y-^-\\m 
a«$ns. ■i:>-tj— iiott*fc, u->y;i'&E«J6n so 



^m7v't-{i'fsozth^m\zt^, m^\t. i/jvu 
-ty^-wm^miMs mmm. m. 120 

©3 -try hiJitXmffi-by M18fc*fJS-r2)#l«@122 
*3tJt-r?.«ii#114S^A^. #«S-feyhll6, 11 

8. i20tt> mm^iiiim\^mm\z^rL^nnit^t^ 

[0 0 4 2] p5{C^bfcy^-h©v'J-X18tt. S 
«12*^ 1 -fV- V 150i5itK« 1 -^V- M50 

i:*A-16t©KtCffilX^m2yu-M52$^tJ. * 



[0 0 4 3] *tr0 5*io:06*#^8S-r2>t. T'l^- 

M50> 152H, :/^-h20« 22tl^«t:]^J5gStlS/«i. 
T'lz- hlSO. 152®±®70tt. a*-66. 68&M72t1iail 
bT3:3©E^e.tXitM«136, 140. 142{I^^K1-Stt 
«132, m^'^tsM.iflmiS.^. tt«132, 134tt, ±ffl70 
*^eS^66. 68.$aoTv''J-Xl8©iiiS:iEF|6]±:*©7' 
k-l-©T®74i3Sti?)©ir+^^^?S$tTar;^, ■££ 

(07) . M50©tt«»132, 134tt:/U-hl52i 

3?ti"9*^^yv-hI52©tt^l32. 134a;^A*-16t^ 
t)-pT, T'k-hlSO, l52±01i->7';i'©7K¥5i-E®* 
S^^-rS, 06HfeViTffi«E136. 140, 142ti*^)# 

»/l^'->*tBjtg-eag,^, sec, 3oj:0:'t#ti*;/5: 
fi'>;ii/^ffi«5:#-/k- h 150, 152±»c:jg^b'5 5 i# 

[0 0 4 4] M^I36, 140, 142tt. «S-fe7 S118, 11 
6, 43±t^'120^:■?■n-?nffil^LT, ^mmf)^^M.7'y± 

-fli, 1J->y;i/24©-gB$ffi«l364'lc:5j-EUT«ffi-fe 
•y M18*<tt;#l«Sl22lrStt^-&TllJI1-i.. 'sV 
hi7<J h7<;/-fe'f li, ■tf>:/;W24©-gfSffi^l401' 
t^)-ELTmS-b«y M16<h^ftll$-arTllJfi1-*. 

(3, -if^y^mmi. ^>-fMi(D-^^mmi2'p\z 

iJ-EUXaffi-b-^ hl20i:^te$itTSte-rs. SUr 
IB« tfcferoStO^^T ;S7 y-fe-f Sr*liHJ©-t >-tJ— 
110€fflViTffili5St#A&n5. S&IC, ■fe>-9— 1 

lott, •y->y;u24©-:-gB&-»}— s^:?'- (s^^ftxT/^ 
[0 0 4 5] -fev-y— iiott, ■i:>-y— iotig«i^:j&ic 




(9) 

IS 

X\ #^iiWtiJfiejg$:ffioT«S1-^. •fe>1J— lion 
*fc, -t>ii— 10(rHtT5t('#^bfciiBlMttJ|^UV 

150. 15243ii;* A-16tt:J^ U *-3i^^- h Hi 13 

t>v23mSBlMttn*AT«®L> ^E-LTtttlttTP 

±5^*a®«:frtlgl60*, aE^^cT:^U- M52©S:fi 

[0 0 4 6] mmmz. m.w^y':fM'^^tln-\i<D±. 

92 t SSXf S . iJ- > y;i'24H A □ 92 SrS o T^«lf 

um^mi\t-^yzfM^<Dmti^^mm. 140, 142© 
^l^^•iBli3lS8l'^'*7k¥^'3^<. ■9->7';w24«. ^B)90 

:(^!^K160S^«-r^. ttt)132, 134tt, 7'1/-M52£ 

^^^■y->:7';i'24ro*¥fliE©«*S!iis-r?). •t}->y;p24 

(i^ifflf^^fflHiOffi^lSe. 140, 1424'y!/-hl52$ 
^^oTIISen, ■^bT1t>y;l/24tt-/l/-hl52® 
MPMtlli^e). -tco^, +h>7';i'24liBiPg|588€r^ 
itfcan, •E-UT7'^-hl50O^(£:li|«136, 140. 142 

roa«3-h$nfc5i7D«3S#86ttii^3o 

[0 0 4 7] m2^i-|BMm5l±. S 1 ^^EFflmii 
V^^ifflW 5l3S:^*4i;T-y->y;>24*7'U'- hl50S:«i . 30 
^5J;'5lc5ia5. 7'U-M50(D5i'D«|jfi#86tt:/ 

i/-hi52oMag?88>^t:st;, ■y->yji/24<7)jfiin$a 
«ji<¥Sfi6](i^<. 0 7 •y->7';w24n 

^W- M50te-:5T5l3ie.n5F^t, 5i'n#lii#:86 
iy^-hl50(D±®70©M«136, 1402:3- h-TSB^ 

162, m^mmt^. ^yf)vu\t.-:>'v-vm^m] 
^^m^mnz^. ■y->y;w24iitt^i32, mt^t,^ 

gi588ta3#5<i:, ^y:f)\'mmum%-^m.\zmxi 

T, ^C:*^5.it>7';U*5gitniU^?I«136, 140, 142C 40 
jt*JC-r-&«S-t-> M16, 118, 120H|pI-:>TSitn?). 

hl52, 150±©li^^?§»-r?)t, T-t^-f hfiS^b^f 

tt. 7t7^ htttlllOOtOiyjORlS^^TlCMS* 
Til'**. ^-UTttig (««J;1«, /t'vxU-) fimffi-t 

•yhiie. \\%<D^mmzwm.^mi^, wm (0* 
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T, ^v7.xA0:/7>^«^®KS<&%«b, •t:>■^^ 

[0 0 4 9] 08~lOi£:#Sg-rst, 
0. ffifl^-y->y;WS*¥i5J:lXSE©M*tvH:l8W®l^ 
Fa^trSiiS-a-^ig;^ ^K3g#tr4 A S-t 2 10*sS 
#^$n?). ■b>ii— 210(itfc, ■y->:/;i'$:K«5>nfc 
gt^t^i-StTS;5:*a«i3J;t;B'J<i©mffi-fe-;/ hCS 

-2l0SffioTi^Jl'a-7„ 'whi?!;-/ h, ^^JS--:^ 

[0 0 5 0] ■&>•!}— 210Ji, »ia#140i£Sit1-SS« 
216$^tJ'o S«216tifflg34, 36*^e.SlX?.+h'r 

Miss^t;. &/'^^;i'2i8(i, fi)\-m^kxi--:fv- 
h ©'> U -X18S U o *^ f? t» S216±fc«jfr 5 J; 5 

lcjg{!e$n;t:3^^220$^?:j'o 0 8*5j;lX9fcS^b;^c 
7'W-h©viJ-X18«, »^fi216/6^e,MZ>'S^17'l/ 

- h25o*5 it;^ 1 yix- vmb.tin-i\i<r>mz%is 

■5m2yW'-h252S;^tr. *%ig©ffiSCintt, ■/ 
7'l/-h&#b5?)t#Ae.n-5. y^-h250. 252 

n, ■fe>-y— 2io;!)^0io{c^sn?>i5tc»f'9ybfc*n 

[0 0 5 1] 'Jk\z. H8$#lt^i> ;^A---212ti:^j 
A*-16tl^«lr&?)*s, */\'-212«Tffi74©^igieK(c 
Jl£^^§v-;i'2542:^tf-^^5S^^, v'-;U254«Sfc. 
TS74^«WoT2t?©E^^,nfcffi«256, 2585rfl^fi!c 
•rsrtfflSS^J-255fe^tj-, -fe^ii— 21O*501O©t(TOfcfc 
*n;fc&BfrS.S V— ;l'254«7'V'- K252©^1^ffl!l 
B60 tXti o T;ti A*-2 1 2 1 y^l/- h 252 i ©Fb^© Jl/ 

^^si^iet-?). ->-;i'254iijfP^U<tt5fet::#!KLfcl 

[0 0 5 2] 08H^b;/ti'5lr, :7'U'-h250. 252« 
fin-\^^^n-fV- h20. 22<!:lW1tlCJ^fig$nS/i5, 
T'l/- h252©±S70*^v-;l'254©l^fflgJ^i-255taa 
S.^LTli^tt«260Sttf.«*«S)S:?). tt«260tt±ffi 
^®«256. 258lr^i-S!|-r5. Se.fr. •7'U-h250. 252 
«TSi74©Sil:gl5trii:;i55->-;V262&^tr. ->-;l'262 
t). Tffi742:ei^rpT30©E«e.nfcM«256. 268. 
270?£J^.fi!c-rsmii3J:lX»2©rtfl8ffl5^J-264. 266$^ 

tr. v-;i'262«ff*u<n. itic*^bfcTPR-Cillis 

[0 0 5 3] -fe^ii— 21O*i01O©STO;tfc$n;tfi« 
{3*5 *;t-212©v'-;U254t7'U-h252©-> 
-M62Ji. ^n-^n:/!^- h252. 250©^ffl!liS60i:5S 
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V-Vl%ltmt<Df^\zi/-)V%'^ (sealing engageme 
nt) iim^^fi^, nmz. :^W-h250®v— ;P262H 

tnmo^nm^-^m^-t^. ®«256. 258, 268, 270 

t itfi'>;^ViM«^:^3A'-2l2±tcj^{J L 3 ^:Lt 

2. 250©TB74±(Cj^^b^i-5t#Ae.n^., 
[0 0 5 41 ®«256, 268, 270Hf|g-t-y hi 18, 116 

7-;'-fe'r«, •9->y;l^240-gB£®^268tC^i-ELT 
«g-fe«yM18, l5j;t;#l«Sl22t«tt$-e-Si:i:tr 

iOltiS-r^. ^Vhi7ij>y h7-yfe^lS, ^yf)VU 

S5«ffi«2704'(C^i-SbT«S-b7 M20t^tt$1i-TS9 20 

lc*^?g©-b>-t>— 210i&<^V>^St#^€.ns. 
[0 0 5 51 ■t>-!J— 210H, -feV-t}— lOtrafilH. # 

»Ill^aJB!^5^*ffi^^1i^^^aSo -fe^-y— 2ioiit^c. 

\zi^K>mm^. »Sb<lJ. Sffi216. yi/-h250, 
252*J:i;*A-212tt5l?'J j!j-5l^*->>Ci OJ^^L, 
t>v23, ti:^260, *Jj;t;'>-;i'254, 262fiTPRT}i^<« 

[0 0 5 6} A-vhi^Uy fe<J:t;t:^7 m 

>d7«SSiI€-r^ttti. 7x'J->7>'fkiSij©J:5:^ 
*iicoa5^t-i^S$, 7'V'-h252©SI«256, 258HJS!K 
T^fli-rS. <@>!r®»l^$iSit^TyU-h250<D«l«25 
6, 268»Cg^&-rs. ^E-O^, ^«c*^5S;S-li-T. -fV-. 
h250, 252<D±®70:teJ;lK5i7n«it#862:3-h-r^ 

-5. ' . ' 

[0 0 5 7] ^ffl^t, -t:>iJ— 210H-tr>-9--nOtll 
<ilc^tg-r^755, v-;l'254, 262;!iStt«255, 264, 266 « 
tai^L/T, «^(i-y->7';l'240fiitn€M«256, 268, 27 

iii:XS'^yyi;m'mi. -t^-y— llOJ'MbT^tlSlb;^ 

[0 0 5 8] ff^UV^HiSJ^IS^^RSl'TSf 



18 

[01] mmzWMhtz&.m.\zh^. ^%^omm\z 

[0 2] SrOfcfc^nfcfiSJcS.?., aio-t^ii— © 

[03] 02O7'f >3-3titio^c»fS0Tafe^. 
[04] 03O-fe>-tJ— O5i?DS|jt#®i£:^C0T* 

^. . 

[0 51 ^^i-wicMULfcfig©, *%?«©se);is« 

[061 0 5©-ir>-y--©±BByu-h©±*^e.Bfc¥ 
S0T*?.. 

[0 7] »fO/tfcSnfc&a(c$)S. 05O-lr>ii— © 
[081 ^TSlMU?tfi:«^c*5^ *fg?B©SSi^s^ 
[0 9] %mzmmvtz'SLW.\zh^. 0 8©-t>'-y— 
[010] mititt.nit^mztb^. m<o-^>^~ 

©0-C$i^. 

[«F^©lii?g] 

1 2 SjS ' 
14 mffi-fe-yh 

1 6 fin- 
is yu-h©->u-x 

2 0. 2 2. 2 5 -fU-V 
2 3 h>i> 

2 4 -^yzfjv 
4 0 ^mi¥ 

6 2. 6 4 -fU-hii^iMU^M^ 
6 6 7'^-h±fflil©^*- 

6 8 hTtJroS* 

7 0 ■:fu-h±m 

7 2 yw-h±®*^e.]iix±fi!i^*sii^-r5g 

7 4 T'l^-hT® 

7 6 hT®*^e.iiafTfiiMi«(^S:B^-r^fi 

8 1. 8 3, 8 5. 8 7 j^S^W 

8 6 5i7D^ifi# 

8 7 ^^Dlijfi^^roS^tiS 

8 8 ■T'U-hWlPgS 

8 9 «#'tffi©V}^©« 

9 2 *A'-ICS5AP 

10 0 

1 3 2. 1 34 h±ffi©±iISi5(^S1«»©«S« 

136. 140. 142 :7'U-h±©K^e)n^®« 

2 5 4. 2 6 2 ->-;!/ 




me] 



mi] 




[SfflB] 3^3^210 (2001. 3. 2 

1) 

1 ] S« ; S«±HEA^nfc«ffi : AP 



MPeB^^trJ:e>tcjgfi£$nfcyw-h ; *A*-£Kffl 
LTE@$n;/i;APTa&-pT, T'U- h tSi^UAOlB 
PgC t 7 -fe -^z h t T 5 X P ^^tJ-i ^ (wJ^fig $ 

B*^n/i^ 1 -/u- -zfv- h±trs*^nfcm 2 
^u-h, fefc'u iii*d;t;ig2:/^-h*«^-n^en 

AP*#tri5Jr)g«$nTViS;ftA- ; :fe±t;^ii3 
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(72)^?^# vx7xu- vx;n-> im^m^ zTy-uy xt., tji' 

7piU*^*H 46038-1888 Ox-f 7;<U*^*ffl 46268 >x^' T:?-3i< 

- K^-f:/ 11305 )Vi->\^ i'y^Zf 4710. 7/^5- 



